SUMMARY The effect of a 90% small bowel resection on the exocrine pancreas was investigated over a three month period in adult Wistar rats. Control animals underwent a sham-resection consisting of a transection and reanastomosis of the small intestine. After jejunoileal resection, the wet weight of the gland increased significantly (52%) from the 15th day. The The first group (54 rats) served as sham-resected control animals and the second group (48 rats) underwent a 90 % resection of the small bowel.
After extensive small bowel resection, in man and animals, numerous changes occur in the remaining alimentary tract which help the organism adapt to the shortened intestine. There is mucosal hyperplasia with an increased number of epithelial cells per unit length of villus and an accelerated rate of epithelial cell renewal. '-5 There is also proliferation of parietal cells in the gastric glands.6 This latter effect has been generally ascribed to an increased level of gastrin in the plasma.7 8 Exogenous gastrin and pentagastrin have been recognised to exert a trophic action upon the exocrine pancreas9-"1 but do not affect the small bowel distal to the duodenum.'2 Thus hypergastrinaemia induced by intestinal resection could alter the size and composition of the exocrine pancreas. Therefore it was of great interest to investigate the structural and biochemical changes of the rat pancreas over a three month period after a 90 % excision of the small intestine.
Methods
One hundred and two male Wistar rats, weighing 290 ± 5 g, were randomly divided into two groups. As illustrated in Fig. 3 , the total protein, DNA and RNA content of the pancreas increased after small bowel resection; the most marked increase was yet observed during the early postoperative period until six weeks.
As the amount of protein expressed per unit weight of tissue (Fig. 3) (Fig. 3) or per mg of protein (data not shown) was quite similar in both groups over the 12 week experimental period. Thus it appears that the increased pancreatic weight after small bowel resection reflects cellular hyperplasia. The ratios of RNA, protein and pancreatic weight to DNA are generally considered as indices of cellular hypertrophy; these ratios did not differ significantly in either the sham-or the resected group of animals; it is therefore suggested that cellular hyperplasia was not associated with cellular hypertrophy in the resected group of animals. ENZYME ACTIVITY OF PANCREACTIC TISSUE As shown in Fig. 4 , the mean enzyme levels in the pancreatic tissue, when expressed per 100 mg of tissue, were generally reduced after intestinal resection. There is a marked reduction of amylase content which was sustained and occurred earliest, while that of chymotrypsin was weak and not significant. The content of lipase, though varying somewhat over the 12 week period in sham-resected animals, was never affected by small bowel excision. However, as the size of the pancreases in resected animals increased, the mean total content of the three enzymes studied was approximately the same as that of the control animals.
PANCREATIC HISTOLOGY AND ULTRA STRUCTURE
In toluidine-blue stained semi-thin sections, exocrine pancreatic tissue as well as islets of Langerhans were normal both in animals subjected to a shamand a small bowel resection. In electron microscopy, the distribution of zymogen granules in acinar cells varied considerably from one resected animal to another and even from one block of tissue of the same animal to another. However, in most cases, the number of zymogen granules was slightly reduced, while in a few others the gland was completely depleted of secretory granules. In these latter cases lipid droplets often accumulate in the basal part of the acinar cell cytoplasm. Mitotic figures have been a hormone liberated after food intake, has been shown to produce cellular hypertrophy and hyperplasia in the rat pancreas.23-25 Caerulein, an amphibian skin decapeptide which is structurally and functionally related to CCK-PZ, has the same effect.26 Gastrin, which shares a common C-terminal pentapeptide with both former hormones, initiates also growth response in the pancreas.1027 28 Secretin, another hormone which regulates the secretory function in the exocrine pancreas, has trophic effects on the gland,26 but this was not proven by others.24 Among all these hormones, only the level of gastrin has been shown to be increased in the plasma of dogs submitted to a 75% small bowel resection.7 According to Mayston and Barrowman, 10 gastrin also decreases the specific activities of enzymes in the rat pancreas, particularly that of amylase, and this corresponds well to the present findings. Thus it is suggested that gastrin may be implicated in pancreatic hyperplasia after a massive small bowel resection in the rat. This hypothesis remains, however, to be confirmed elsewhere.
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